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Fig.3．Thedepositedenergy(ineV)fbrthecollisionofaHe2＋ionwithaN2moleculeat
theenergylossof2MeVbyKabaChnik[8］Theoutermostsolidlinecorrespondstoanenergy
lossoflOeVOtherUneaJ【edrawninthestepsof20eV(a)ｏｒｌ５ｅＶ(b).Theinnermostline
correspondstoanenergylossofl70eV(a)and85ｅＶ(b)．
Inthiscalculation，Kabachnikpresentedthatthestoppｉｎｇｃｒｏｓｓｓｅｃｔｉｏｎｉｓ３２４×１０－１５
(eVcm2/atom)andtheexprimentaldata(9]ｉｓ３７．４×10-15(eVcm2/atom)．UsingourLDA
model,wealsocalculatedtheenergylossoｆａＨｅ２＋ｉｏｎｆｂｒａＮ２ｍｏｌｅｃｕｌｅａｎｄｃｏｍｐａｚｅｄｗith
Kabachnik，s・Figures4and5showourcalculatedresults・Thevaluesofcontourstepsare
thesamewithKabaclmik，s・BuIjitisthedifIbrentpointthatthoseinnermostcontourscorre-
spondtoanenergylossofl50eV(fi9.4)and８５eV(f19.5)．Ａｎｄthestoppingcrosssectionis
272×10-15(eVcm2/atom)．ＯurresultissmallerthanKabachnik,sre8ult、Thisisduetothe
straggling．
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Fig.4．Ｔｈｅｅｎｅｒｇｙｌｏｓｓｏｆａ
Ｈｅ２＋ionfbraN2moleculealong
-８－２－１０ ２３
Fig.5．Ｔｈｅｅｎｅｒｇｙｌｏｓｓｏｆａ
Ｈｅ２＋ionfbraN2moleculealong
pemendicular
axis
ｔｏｔｈｅ molecularthemolecularaxis
lnthedielectｴｺﾞcfilnctionmethod,ｔｈｅａｔｏｍｉｃＬＤＡｅｎｅｒｇｙｌｏｓｓｔｅｎｄｓｔｏｂeoverestimated帥
lowvelocities・Therefbre,thetheoreticalresultofthestopplngcrosssectionislargerthanthe
eXperimentaldataatthelowvelocities,butathighvelocitiesthetheoreticalresultagreeswith
experimentaldata・Inspiteofaslightoverestimation,ourresultshowsacle麺difIbrencebetween
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StoppingPowerofMolecularTargetbyLocalDensityApproximation 6３
atomictargetandmolecularta砥get・
Sincetheelectrondensityofthemoleculeisgreaterthanthatoftheatｏｍ,IihemoleculeLDA
stoppingperatｏｍｉｓｓｍａＵｅｒｔｈａｎｔｈｅａｔｏｍＬＤＡｏｎｔｈｅｗhole、Thecotributionoftheenergy
lossoftheparticlepassingthroughinteratomicregionissuppressedbecausｅｏｆｔｈｅlocalFermi
velocity6Theelectrondensityisenhancedthere・Thisenhancementworksstronglyatlowand
intermedi帥evelocities，ｂｕｔｄｏｅｓｎｏｔｗｏｒｋｓｏｍｕｃｈａｔｈｉｇｈｖｅｌｏcities・Therefbre,themolecuar
efIbctappearsatthelowvelocities,butdoesn，tappearathighvelocities・
Inthiscalculation,ｗｅusetheoverlapofthestatisticalelectrondensities、However,ｏｎｅmight
thinkthatitissignificantlydifhentfromthequantum-mechanicalelectrondensityblbcheckit，
wecompareinfig､6thepresentandthequantum-mechanicalelectrondensityofaN2ta腰get[10)．
Asshowninfigure,thestatisticalelectrondensityweUapproximatesthequantum-mechanical
one、Thenouranalysiscanbeconsideredtobewellreasonablewithintheemployedmodel．
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Ｚ・１２:,， Fig.6．Comparingthestop‐ｐｉｎｇｐｏｗｅｒｏｆａＮ２ｍｏｌｅｃｕｌｅ
ｆｂｒｔｈｅｅｌectrondensitywiththe
moleculeorbitalandwiththe
atomorbitalfbrtheproton-N2
moleculecoUision．
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